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TO ALL WHOM IT MAY CONCERN: 
Be it known that I, 

MORETTO, Renato 
Italian citizen 

has invented certain improvements in 

" HIGH PRECISION METERING AND/OR ADDITIONING DEVICE, PARTICULARLY FOR 
GRANULAR MATERIALS " 

of which the following description is a specification. 



HIGH PRECISION METERING AND/OR ADDITIONING DEVICE, PARTICULARLY 
FOR GRANULAR MATERIALS. 
Background of the invention 

The present invention relates to a method, particularly suitable for granular 
5 materials, of metering and additioning a material with great precision. 

In the plastics materials processing, or treatment, industry the need is 
increasingly felt to add small or very small amounts of one or more specified additives 
such as dyes, foaming agents, lubricating agents and the like to a given mixture, also 
referred to as a batch, already prepared and bound to be subjected to processing, or 
10 treatment. 

In treatment processes, where the hourly throughput of mixture of plastics 
granular material to be processed, or treated, is relatively low, the percentage amounts 
of additive to be added to the mixture before the treatment process can turn out to be 
very small, if not negligible. 
15 Thus, the need arises for metering and/or additioning means that, besides 

providing for small and very small set amounts of granular material to be added , also 
provides for consistency in the set amounts of additive to be achieved with time. 

It has already been proposed in the prior art the use of gravimetric metering 
devices that are suitable (usually by being set through a control keyboard) for metering 
20 a desired amount by weight of granular material. A gravimetric metering device is 
suitable for metering e.g. a 500 g batch or charge of granular material approximately 
every 20 seconds. 

Description of prior art drawings 

On the other hand, a volumetric metering device is used (to complement 
25 gravimetric metering systems) for metering small or very small amounts of granular 
additives, e. g. of the type as diagrammatically shown in Figures 1 to 4 of the 
accompanying drawings that diagrammatically illustrate a volumetric metering device in 
two operating positions. 

Figures 1 and 2 are two longitudinal axial section views, and 
30 Figures 2 and 4 each show a view taken along line ll-ll in Fig. 1 and line IV-IV in 

Fig. 3, respectively. 
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The volumetric metering device shown is provided with a duct or tube T in which 
a metering screw, or worm V, is mounted, and driven by motor M that and has the 
function of removing granules from the duct or tube T. The granules removed by 
metering screw or worm V fall onto a balance that weighs the batch of dispensed 
5 granules and, once the set weight has been reached, transmits a control signal to stop 
rotation of screw V. 

Such volumetric metering system is heavily limited by two major drawbacks. 
Firstly, upon receiving a stop signal, motor M does not stop in a regular fashion, but is 
affected by e.g. differences in the load applied on worm V that may be due to a 

10 number of reasons such as heterogeneous granulometry of the granules, load level in 
the hopper, type of rubber material, or the like. Secondly, as it is better apparent when 
comparing Figures 1 and 2, a change in attitude of worm V in its starting position and in 
its stopping position can result in a respective variation in the amount of unloaded 
material which, in the worst situation, corresponds to a capacity equalling half a pitch of 

15 the worm. Moreover, if the worm V is stopped in a position such as that shown in Fig. 
1, it becomes an obstacle preventing the last uppermost granules from falling. 

Such inaccuracies may result in a weighing error that can reach 50%, and thus 
a volumetric metering device is unsuitable for ensuring constant quality in the final 
result. 

20 Summary of the invention 

The main object of the present invention is to provide a novel method of metering 
and/or additioning repeatedly and constantly with the time even extremely small 
amounts of granular material. Another object of the present invention is to provide a 
highly precise metering device suitable for providing repeated metering operations 
25 constant with time. 

A further object of the present invention is to provide a metering device that can 
be used together with a less precise metering device of any suitable type, either 
volumetric or gravimetric. 

According to a first aspect of the present invention there is provided a method of 
30 precisely metering and/or additioning a granular material, comprising: 
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providing a motor-driven dispensing element mounted for rotation about an 
axis of oscillation, or partial alternating rotation and having a through duct 
substantially shaped as an elbow, extending transversely with respect to said 
axis of oscillation, an end of said through-duct being in communication with a 
5 feeding source of granular material, whereas the other end thereof constantly 

contains granular material; 

- causing said dispensing element to alternatingly swivel, or oscillate to 
discharge granules through said other end thereof in a pulsed manner, 
throughout a number of cycles corresponding to a specified amount of 

10 granules to be dispensed, and 

- stopping any oscillation of said dispensing element upon reaching a 
predetermined weight threshold of dispensed-discharged granules. 

Advantageously, the angle of oscillation of said dispensing element is a function 
of the inner light of said through duct and can range from 10 and 90 degrees. 

15 According to another aspect of the present invention, there is provided a high 

precision metering device for granular materials, which comprises at least one 
dispensing element, driving means arranged to control said dispensing element, and a 
program control unit suitable for controlling said driving means and stopping upon 
reaching a predetermined amount of granules dispensed by said dispensing element, 

20 and characterised in that 



- said dispensing element, or each dispensing element, is mounted for rotation 
about an axis of oscillation or partial rotation and has a duct substantially 
shaped as an elbow, extending transversely with respect to said axis of 

25 rotation, thereby having a first substantially vertical portion which, in use, is 

permanently filled with granular material, and a second portion extending in a 
transverse direction with respect to said first portion and being in 
communication therewith, thus constantly containing granular material which, 
in a rest condition, is held therewithin owing to its angled orientation, and 

30 - said driving means is designed to cause, upon control, said dispensing 

element to swivel or oscillate about said axis of rotation, thereby causing 
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granules of material to be released from said second portion of said 
dispensing element. 
Brief description of the drawings illustrating the invention 
Further features and advantages of the present invention will be better apparent 
5 from the following detailed description of some currently preferred embodiments given 
only by way of indicative not limiting examples with reference to the accompanying 
drawings, in which: 

Figure 5 is a diagrammatic front elevation view of a metering device according to 
the present invention; 

10 Figure 6 shows a top plan view with parts in cross-section of the metering device 

shown in Fig. 5; 

Figure 7 is a bottom plan view with parts in cross-section of the metering device 
shown in Fig. 5; 

Figures 8, 9 and 10 are diagrammatic section views showing modifications of the 
15 elbow-shaped duct formed in the dispensing element; and 

Figure 1 1 shows an operating diagram of a metering device according to the 
present invention. 

Detailed description of preferred embodiments of the invention 

With reference to the above listed Figures, it will be noted that a high precision 
20 metering device for granular materials generally designated at 1 according to the 
present invention comprises a dispensing element designed as a rotor 2 substantially 
cylindrical in shape, preferably made of a light material such as Nylon®, or another 
suitable plastics material, preferably covered with a metal jacket 2a, e.g. made of an 
aluminium or other light alloy; - driving means arranged to control said dispensing 
25 element, preferably comprising a linear actuator 3, e.g. a fluid (e.g. compressed air) 
operated cylinder and piston assembly having a relatively small diameter to be suitable 
for moving fast, and sensing means 4 designed to gauge the amount of granules 
delivered by rotor 2, e.g. comprising an electronic balance of any suitable type and not 
described herein as it is well-known to the skilled person in the art, and 
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- a program control unit such as a PLC or electronic card 5, adapted to control linear 
actuator 3 and stop it as soon as a predetermined amount of granules delivered by rotor 
2 has been reached. 

More particularly, the dispensing element, or rotor 2, is supported by a support 
5 frame 6, e.g. made of stainless steel, and mounted for rotation about a horizontal axis of 
swivelling, or partial rotation, e.g. on two pins 7 and 8 made of e.g. hardened steel, and 
arranged opposite to, and axially aligned with one another to allow rotor 2 to be doubly 
centred (Fig. 7). 

Rotor 2 is integral in rotation at one side face thereof with a toothed wheel 9, 

10 coaxial with it and meshing with a movable rack 10, which is, in turn, controlled by fluid- 
operated assembly 3. Rack 10 is preferably made of a suitable wear-and-tear resistant, 
preferably friction proof, plastics material, preferably nylon®, to prevent seizing and limit 
noise during operation. 

With the above described structure, it is possible to remove rotor 2 together with 

15 its gearing assembly 10, and smoothly replace it with another rotor 2 having a 
differently sized inner duct or opening 11, and thus a metering device according to the 
present invention can be used for a wide range of materials and granule sizes, or 
granulometries. For this purpose, it sufficient to remove a fairing plate, removably 
applied to frame 6, to remove an installed rotor and possibly replace it with another 

20 rotor having a different piston displacement and/or gauge by carrying out the same 
operations in reverse order. 

In rotor 2 the through duct or hole 11 is formed, which is substantially elbow- 
shaped and extends transversely with respect to the axis of rotation, so as to have a 
first substantially vertical duct section 11a that, in use, is permanently filled with 

25 granular material, and a second duct portion 11b extending transversely with respect to 
duct portion 11a and in communication with it, so as to constantly contain granular 
material which, in rest condition, is held therein owing to its angled orientation with 
respect to duct portion 11a. Duct portion 11a is in communication with a granular 
material feeding source, typically a hopper 12 located above rotor 2 and preferably 
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supported by the support frame 6, so that its lower discharge outlet is in direct 
communication with the portion 1 1 a of duct 1 1 . 

Preferably, duct portion 11a has a structure, e.g. it is frusto-conical in shape, so 
that its inner light tapers towards duct portion 11b, whereas duct portion 11b can have a 
5 uniform inner light, e.g. cylindrical in shape. 

The toothed wheel-rack assembly 9, 10, driven by jack 3, is arranged to cause 
rotor 2 to swivel or oscillate though angles that can range from 10 to 90 degrees, 
preferably from 40 to 60 degrees. Upon each angular displacement or oscillation, the 
rotor releases a predetermined amount of granules that fall out of duct portion 11b to be 
10 gathered onto the underlying electronic balance 4 which measures their weight and, 
once a weight threshold preset in the control unit 5 through a keyboard 13 has been 
reached, generates a control signal that, via control unit 5, causes e.g. an on-off 
electrovalve 14 to be switched on , electrovalve 14 being preferably being connectable 
to control unit 5 by means of a pair of connectors 14a, or any other suitable means for 
15 controlling driving assembly 3. 

The metering device is suitable for taking only 40 milliseconds to effect a 
swivelling or oscillation cycle, i.e. a partial rotation in one and in the opposite, 
directions. 

In a typical application, metering device 1 described above can be used as an 
20 auxiliary precision unit suitable for being fitted into each metering station of a 
gravimetric metering device, e.g. a gravimetric metering device disclosed and illustrated 
in U.S. Patent Application No. 10/397,370 filed on March 27, 2003 in the name of the 
same Applicant as in the present invention, wherein on-off electrovalve 14 can be 
mounted on the hopper of each metering station. 
25 In such a case, control unit 5 will be that already provided in the gravimetric 

metering device, and each cycle will be suitable for being set e.g. as follows: 

1 . Discharge time (clockwise rotation) 

2. Discharge pause time 

3. Return to position (anticlockwise rotation). 

30 The number of cycles to be carried out will depend on the set values to reach a 

weight or a desired amount of granular material, always expressed as a multiple of a 
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very small amount equal to or higher than 0.1 g per cycle. In this a way, an average 
metering is accomplished, resulting from a series of fine metering operations, and thus 
the metering error can be maintained at such low levels as to be regarded as negligible 
for all practical purposes, e.g. in the plastics materials processing or treatment, industry. 
5 In any case, a metering device according to the present invention is 40 to 50 times 
more precise than the best industrial metering devices currently adopted in the field of 
plastics material processing. 

The invention described above is susceptible to numerous modifications and 
variations within the scope defined by the claims. 
10 Thus, for example, as shown in Figures 8 to 10, the angle between duct portions 

11a and 11b, as well as the structure of duct portion 11a can vary according to specific 
application-related requirements. As shown in Figure 10, duct portion 11a has also a 
portion whose light is cylindrical in shape between a conically shaped end portion and 
duct portion 11b. 

15 Moreover, the metering device described above is designed to be assembled 

together with one or more metering devices of the same type to form an overall multiple 
metering device for metering very small quantities of as many types of granular 
materials as the number of metering devices. 
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